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A young 19 year old boy reported to the emergency with complaints of productive cough and mild
haemoptysis over three days duration. Initial investigations were within normal limits. Symptoms
suddenly aggravated and his condition deteriorated severely before further sophisticated investigations
could be carried out. Urgent diagnostic bronchoscopy indicated it to be a case of spontaneously ruptured
micro-vascular Pulmonary Arterio-Venous Malformation (PAVM) which was further conﬁrmed on per-
forming pulmonary angiography. Diameter of the feeding vessel was narrow causing difﬁculty in
negotiating for coil embolotherapy. Occlusion of the bleeding artery was ﬁnally achieved by pushing in
gel foam particles through the vessel. The boy recovered completely and remained asymptomatic one
month after the intervention. PAVM is a relatively rare medical emergency where timely diagnosis and
therapeutic embolization of the feeding vessel can be lifesaving as indicated in this case report.
 2011 Elsevier Ltd. All rights reserved.1. Introduction
The expectoration of blood or haemoptysis is a common
medical emergency which if left untreated, carries a high
mortality rate. Management requires urgent steps to achieve
haemodynamic stability of the patient, diagnosing the cause for
bleeding followed by suitable measures to treat the identiﬁed
pathology. Massive haemoptysis can be deﬁned as 200e1000 mL
of blood coughed out in 24 h. An effective method to control
massive bleeding from a bronchial artery is bronchial artery
embolization or embolotherapy. This modern method of treat-
ment carries a low recurrence rate and greatly reduced mortality
rate among severely ill patients. As reported byR Uﬂackerand
coworkers, long lasting control of haemoptysis was achieved in
81.8% patients at one month to one year follow-up following
bronchial artery embolization. Haemoptysis recurred in about
18.2% patients.1 Pulmonary arterio-venous malformations (PAVM)mi), rsdrshantanu@gmail.com
4@yahoo.com (J. Sanyal).
rved.are rare but signiﬁcant cause for massive and sudden haemopt-
ysis. The standard procedure of choice for treating a PAVM is
therapeutic embolization of the feeding vessel. In this report we
present the case of a young male student who presented with
unexplained and severe haemoptysis. He was suspected to be
a case of PAVM. His life was saved by performing embolization of
the feeding vessel after diagnostic bronchoscopy and bronchial
artery angiography.2. Case report
A nineteen-year old boy of average health presented with
a history of productive cough and mild haemoptysis for three days
duration. There was no other accompanying complaint like of
weight loss, night sweats or past occurrence of haemoptysis but
there was some amount of ill-deﬁned chest discomfort and
breathing difﬁculty. There was no history of occupational or envi-
ronmental exposures or history of smoking. The boy was afebrile
and hemodynamically stable at the time of admission. He was
admitted in the medical ICU for further investigations into the
cause of haemoptysis.
The boy, who was of average built and well-nourished was
ambulatory and alert. On physical examination he was dyspnoeic
(respiratory rate 30/min) and air entry of the right lung was slightly
reduced. There were no other positive ﬁndings like rales, murmur
Fig. 1. Preoperative X-ray shows upper lobe consolidation of right lung.
Fig. 3. Postoperative CT thorax shows collapse of upper lobe of right lung. Dense
opacity caused by the accumulated blood has been indicated by arrows.
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and deteriorated further on sitting position (SpO2 86%). The trachea
was central, no dullness over chest wall, heart sounds were normal.
However SpO2 could be maintained at 100% with high ﬂow mask
oxygen delivered at 10 L/min with the patient resting in reclined
position.
All initial laboratory reports were normal including the hae-
matocrit values (Haemoglobin 14 gm/dl). Serum electrolytes were
within normal range and coagulation proﬁle was healthy. Sputum
for acid fast bacilli and gram stain showed negative results.
Initial chest X-ray revealed prominent bronchovascular mark-
ings within clear lung ﬁelds. 2D-Echocardiographic studies were
normal including pulmonary artery pressure. CT scan of the thorax
and lung function tests were pending.
Treatment was initiated with injection magnex (Cefoperazone
Sodium and Sulbactam Sodium), injection Tavanic (levoﬂoxacin),
and tablet claribid (clarythromycin) for gram positive, gram nega-
tive coverage and anaerobic coverage.
On the second post admission day the boy complained of
increased breathing difﬁculty. Subsequent chest X-ray showed
a dense opaciﬁcation of right upper and middle zone (Fig. 1).
Unfortunately, the boy developed sudden and severe breathless-
ness before CT thorax could be done. He became cyanotic and
started to desaturate rapidly (SpO2 65%). There was associatedFig. 2. Angiographic image showing blood ejecting from a ruptured bronchial artery
branch (arrow).hypotension (BP 90/40 mmHg). He was urgently intubated with an
8 mm endotracheal tube and connected to mechanical ventilator
(SIMV volume control mode). During intubation there was ejection
of fresh blood through the endotracheal tube. This raised the
suspicion of pulmonary haemorrhage from a ruptured congenital
PAVM.3. Management and outcome
After the boy was completely sedated, paralysed and stabilised
on the mechanical ventilator, an urgent bronchoscopy was done.
The right bronchus was completely blocked with old and fresh
blood clots and difﬁcult to negotiate. Clots were laboriously
removed by normal saline lavage and suction. Some clots were also
cleared from left bronchus. The oxygen saturation level improved.
Broncoscopic examination revealed a source of major bleed from
the right upper lobe bronchus.
The boy was immediately shifted to the cardiac catheterisation-
laboratory for bronchial artery embolization. Right femoral artery
GF6 sheath approach was taken to direct a multipurpose catheter
towards the bleeding bronchial artery branch. Pulmonary angio-
gram revealed a bleeding artery in the upper lobe of right lung
(Fig. 2). The right bronchial artery was negotiated with an internal
mammary artery catheter. Initial coil embolization was attempted
but coil could not be negotiated due to very thin diameter of the
bleeding vessel. Gel foam particles were pushed into the bronchialFig. 4. Selective embolization of the feeding artery obtained with gel foam.
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bleeding post-operatively on check angiograms. Six units of fresh
blood were transfused.
Postoperative recovery was mostly uneventful. Postoperative
radiograph showed collapse of the right upper lobe with upper
zone consolidation caused by the earlier accumulated blood. CT
thorax ﬁnding was collaborative (Fig. 3). Post-operative bronchos-
copy was done to clear up remaining clots from right bronchus.
There was no further fresh bleeding. The boy was successfully
extubated on the third post-operative day. Chest physiotherapy,
nebulisation with normal saline and bronchodilators followed by
intensive spirometry helped to clean up the consolidation gradually
as was evident from subsequent chest radiographs. The collapsed
upper lobe expanded gradually over the following twoweeks. Lung
Function tests and ABG analysis was normal. He developed some
post-operative psychosis which was successfully managed with
mild antidepressants. The boy was discharged from the hospital
two weeks later ensuring long-term follow-up through careful
counselling of the family members.
4. Discussion
Pulmonary arterio-venous malformations (PAVM) are not
a commonly encountered clinical problem in day to day practice.
The presenting features may be varied and vaguely deﬁned making
timely diagnosis a challenge. However the possibility of such
differential diagnosis has always to be included for patients pre-
senting with pulmonary symptoms like dyspnoea and haemopt-
ysis. PAVM are usually congenital malformations caused by
abnormal communications between pulmonary arteries and
pulmonary veins. PAVM is twice as common in women as in men
with a male predominance among new-borns. Incidences are more
common in the ﬁfth and sixth decades and only 10% of cases of
PAVM are identiﬁed in infancy or childhood.2
These congenital defects may be either due to defect in terminal
arterial loops which allow dilatation of thin-walled capillary sacs or
can also result from the incomplete resorption of the vascular
septae that separate the arterial and venous plexuses that are
known to anastomose normally during foetal development.
Multiple small PAVM can even develop as a result of failure of
capillary development during foetal stage.2 Abnormal communi-
cations between arteries and veins in the lung may also occur in
a variety of acquired conditions like hepatic cirrhosis, mitral
stenosis, trauma, metastatic thyroid carcinoma etc.2 In the above
case, since the ﬁrst manifestation was in early adulthood and there
was no other associated comorbidity, this was a possibly a defect
acquired during foetal development.
53%e70% of PAVM are known to occur in the lower lobes of the
lungs. It has been reported that while 75% of patients have
unilateral disease, 36% had multiple lesions where both lungs are
usually involved. The PAVM reported here was located in the right
upper zone of the lung. PAVM can be either simple or complex.
80e90% of PAVM are of the simple typeddeﬁned as those with
a single feeding segmental artery and a single draining vein.2 70% of
PAVMs are associated with a clinical condition called hereditary
haemorrhagic telangiectasia (HHT), and about 15e30% of patients
with HHT have a PAVM commonly presenting with dyspnoea,
epistaxis or haemoptysis.3
Dyspnoea is often a presenting feature in patients with PAVM.
Many patients may also present with haemoptysis or haemothorax
which can often be profuse and life threatening. Murmurs or bruits
over the site of the PAVM can be heard in some cases. The classic
triad of dyspnoea, cyanosis, and clubbing has been reported in only
10% of patients with PAVM. Orthodeoxia is often a presenting
feature where there a decrease in PaO2 or SaO2 when the patient isseated or upright than when he is recumbent. While any symptom
may be totally absent in a patient presenting with PAVM in early
stages of life, PAVM can also present with severe cyanosis,
congestive heart failure, respiratory failure.2 In the case presented
in this study the boy presented with mild haemoptysis only and no
other suggestive symptom.
Classic radiographic image of a PAVM is that of a round or oval
mass of uniform density, frequently lobulated with sharp margins.
The lesions are more commonly in the lower lobes, and range from
1 to 5 cm in diameter. Patients with multiple PAVMmay have 2 to 8
lesions, though occasional patients have number of such lesions.
Absolutely normal chest radiographs, with increased pulmonary
vascular markings are also not an uncommon ﬁnding as we
observed in the above situation. It has also been noted that Chest
X-ray evidences may also wax and wane over the disease course.
Sub-pleural PAVM usually ruptures to form haemothorax. Ruptured
intra-parenchymal PAVM or a ruptured endo-bronchial telangiec-
tasia may give rise to massive haemoptysis.2
Whenever a PAVM is suspected, the presence of a right-to-left
shunt should be conﬁrmed by the performance of a 100% oxygen
study. Normal shunt fraction is usually less than or equal to 5%. A
shunt fraction exceeding 5% using the 100% oxygen method can be
an indication of underlying large PAVM and HHT pathology.5 Small
right-to-left shunts can also be efﬁciently detected by contrast
echocardiography method. Radionuclide Perfusion Lung scanning,
noncontrasted 3-D helical CT scanning, magnetic resonance (MR)
imaging etc. is some of the other sophisticated technology based
investigation modalities with varied levels of sensitivity in PAVM
detection. In order to differentiated vascular from nonvascular lung
lesions the investigation of choice can be Rapid sequence (dynamic)
computed tomography (CT) following the bolus injection of
contrast material into peripheral vein.4 However till date, contrast
pulmonary angiography remains the gold standard in the diagnosis
of PAVM and the basic minimum prerequisite to locate the source of
bleeding before initiation of embolotherapy where occlusion of the
feeding arteries to a PAVM is attempted.6
Coil embolization of bronchial artery has been the treatment of
choice for PAVM.Normally large coils areplaced in thevenous sacs of
PAVMs with short feeding arteries. Sometimes, balloon catheter is
negotiated over angiography guide wire and positioned at the neck
of the PAVM. The vessel is occluded to control the bleeding following
which the balloon is deﬂated to ensure complete occlusion and no
re-bleeding. A combination of coils and balloons may become
necessary to achieve total occlusion when the feeding vessel is of
a larger diameter.6 Use of gel foammaterial has also been advocated
in some cases. Though ideally its use is limited for temporary
occlusion of bleeding vessels, it can excite a local inﬂammatory
reaction leading to permanent occlusion of a bleeding artery.7,8
Though chances of recanalisation are high this option may best
suit certain instances where coil or balloon embolotherapymay not
bepossible due to small diameterof thebleeding vessel. Themethod
adopted is mostly according to the discretion of the interventionist
depending upon the anatomical situation of the particular patient
being treated.6 Serious complications following embolotherapy are
rare. Long-term complications include recanalisation of the
occluded vessel (8%), pleurisy which usually develops 4e6 week
later (9%), cerebral abscess, regrowth of feeding vessels, and
pulmonary artery hypertension after embolization etc. Immediate
complications include migration of an embolic device, transient
ischaemic attack, angina pectoris, and early cerebral infarction after
embolization.9 Lung surgery is performed only when the PAVM is
larger than 1 cm or there are multiple PAVM or when the risk of
systemic embolization is signiﬁcant.10
In the case reported above the boy did not have any external
features suggestive of HHT like telangiectasia of skin or mucous
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intra-parenchymal PAVM as a solitary lesion in upper zone of
right lung since birth that was undiagnosed due to absence of any
signiﬁcant symptoms earlier. The aneurysm had possibly
ruptured spontaneously and started to bleed. This was the ﬁrst
time he had symptoms of haemoptysis and breathing discomfort
forcing him to seek medical help. The opacity that developed in
the subsequent radiograph was an image of the accumulated
blood. As the blood gravitated down it blocked the right main
bronchus with clots and even parts of left bronchus aggravating
the symptoms greatly causing him to desaturate dangerously.
Coil embolotherapy failed due to the narrow diameter of the
feeding vessel. In micro-vascular PAVM coil negotiation can be
difﬁcult at times like in the above situation, where gel foam
occlusion of the artery can be considered as an alternative. Use of
occluding agents to achieve permanent occlusion of a bleeding
vessel in PAVM is not normally recommended. However the
method can be adopted in certain emergency situations where
there is a single PAVM to be sealed. Recent studies have recom-
mended the use of gel foam and other occluding agents for such
purposes.7,8 Two month follow-up of the patient suggests that he
has remained asymptomatic following the intervention and his
health is improving. Long-term follow-up of more such inter-
ventions can only indicate the success rate in occluding the
feeding vessel in PAVM with gel foam particles.
There are various reports to prove it beyond doubt that embo-
lotherapy for life threating symptomatic PAVM is associated with
minimal morbidity and mortality.2,3,9 Long-term follow-up studies
also indicate the relative safety of this treatment modality as
against earlier recommendations of lung surgery. We have here
reported the case of massive haemoptysis in a case of suspected
PAVM which presented with ill-deﬁned symptoms posing a chal-
lenge to early diagnosis, where the patient’s life could be saved
with timely attempted embolotherapy of the bleeding artery using
gel foam particles.Conﬂict of interest
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